YXXM motifs in the PDGF-beta receptor serve dual roles as phosphoinositide 3-kinase binding motifs and tyrosine-based endocytic sorting signals.
Phosphoinositide 3-kinases (PI 3-kinases) are important regulators of endocytic trafficking. Previous studies have shown that mutant human platelet-derived growth factor-beta receptors (PDGFR), which contain Phe in place of Tyr at the two p85/p110 PI 3-kinase binding sites (PDGFR-F/F), are defective for both p85 binding and ligand-stimulated degradation. This suggested that p85/p110 regulates PDGFR trafficking. However, more recent work has identified hVPS34, and not p85/p110, as the major PI 3-kinase regulating the movement of receptors through the endosomal system. To reconcile this discrepancy, we hypothesized that YXXM motifs in the PDGFR might play a second role as Tyr-based lysosomal sorting motifs (YXXPhi). To test this, we replaced both YXXM motifs with a motif from LAMP-1, YQTI. This mutant PDGFR (PDGFR-YQTI) still underwent PDGF-stimulated autophosphorylation but did not bind p85. In CHO cells, both wild-type and YQTI receptors showed PDGF-stimulated turnover, whereas F/F receptors did not. In addition, uptake and degradation of cell surface-labeled YXXM and YQTI receptors was fast relative to F/F receptors. We also constructed chimeras containing extracellular and membrane-spanning domains from CD25 (Tac) and cytoplasmic tails containing the YQTI motif, two YXXM motifs, or two mutant FXXM motifs. The YXXM and YQTI chimeras mediated lysosomal delivery of fluorescein isothiocyanate-labeled anti-CD25 antibodies, whereas the F/F chimera was defective. Thus, YQTI motifs can target PDGFR for degradation in the absence of p85/p110 binding, and the p85/p110 binding motifs from PDGFR are sufficient to target Tac chimeras to the lysosome. These data suggest that the YXXM motifs in the PDGFR serve two distinct functions: PI 3-kinase recruitment and lysosomal targeting.